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TITLE: Filming method of carbon nanotube and the field emission source using the 
film 



Detailed Description Text (14): 

In the manufacture for the carbon nanotube film having a predetermined pattern, 
after the mask 33 is disposed on the substrate 31, the mask 33 and the substrate 31 
are installed at the inside bottom of the beaker. In this case, as shown by a 
broken line, the top portions of the substrate 31 corresponding to the through- 
holes 34 of the mask 33 are not covered with the mask 33 and the exposed portion 32 
having the rectangular shape is formed on the substrate 31. 
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Brief Summary Text (12) : 

An array of CNTs can be grown by providing a substrate coated with an optional 
first thickness (preferably at least 1-10 nm) of a metal underlayer (e.g., Al or Ir 
or a mixture thereof) and with a second thickness (preferably at least 0.1-5 nm) of 
one or more active catalysts (e.g., Fe, Co, Ni and/or Mo, or a mixture thereof). A 
selected heated hydrocarbon gas (e.g., CH.sub.4, C.sub.2 H.sub.4, and/or C.sub.2 
H.sub.2) or intermediate species (C.sub.m H.sub.n) is passed over the coated 
substrate to successively strip the H atoms and deposit the carbon particles on the 
catalyst. Optionally, the underlayer includes a first sub-underlayer and a second 
sub-underlayer with different materials. For an SWCNT array, the preferred gas is 
CH.sub.4 and the preferred temperature range is 800-1100 . degree . C. (preferably, 
T.apprxeq. 900. degree. C.) For an MWCNT array, the preferred gas is C.sub.2 H.sub.4 
or C.sub.2 H.sub.2, the preferred temperature range is 650-900 . degree . C. 

(preferably, T . apprxeq. 750 . degree . C), and the Al or Ir underlayer is present. For 
a CNF array, a plasma discharge can be used to grow CNFs at T=400-900 . degree . C. 

(preferably, T . apprxeq. 400-700 . degree . C). A selected pattern for the metal sub- 
layers on the substrate, or of catalyst on the substrate coated with the metal sub- 
layer, is formed, using an apertured mask, and the carbon nanotubes are grown in 
.3r.!>.£...££^ Size of the pattern can be as small as 20 nm, if electron 

beam lithography or ion beam sputtering is used to define the pattern. 
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Brief Summary Text (18) : 

It is a further object of the present invention to provide a method for 
transferring a nano^ 

insufficient etch selectivity between the mask and the surface to be patterned. 
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DOCUMENT- IDENTIFIER : US 6297592 Bl 

TITLE: Microwave vacuum tube device employing grid-modulated cold cathode source 
having nanotube emitters 



Detailed Description Text (14) : 

Selective formation of the nanotube emitters is performed by any suitable 
technique. One technique is to spray a pre-formed nanotube suspension through a 
grid structure onto the substrate, such that the resulting cathode will have 
emitters formed primarily under the grid apertures. Another technique is to deposit 
a catalyst metal fo r . n a n o t ub e ^ f 

apertures, e.g., by sputter-deposition through a shadow mask . Nanotubes are then 
formed on the patterned catalyst metal by a chemical vapor deposition process, as 
discussed above. 
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DOCUMENT-IDENTIFIER: US 6764874 Bl 

TITLE: Method for chemical vapor deposition of single walled carbon nanotubes 



13. A method of fabricating nanotube structures as claimed in claim 12 wherein the 
step of forming a plurality of electrodes in electrical connection with the at 
least one nanotube includes the steps of: providing a mask region positioned on the 
surface of the substrate; patterning and etching through the mask region to form at 
least one trench; depositing a conductive material layer on the surface of the 
substrate and within the at least one trench; and removing the mask region and 
subsequent layers deposited thereon. 

14. A method of fabricating nanotube structures as claimed in claim 13 wherein the 
mask region includes at least one of a dielectric material or a photoresist 
materials . 

16. A method of fabricating nanotube structures as claimed in claim 14 wherein the 
mask region includes a first photoresist layer and a second photoresist layer. 

24. A method of fabricating nanotube structures as claimed in claim 23 wherein the 
step of forming a plurality of electrodes in electrical connection with the at 
least one nanotube includes the steps of: providing a mask region positioned on the 
surface of the substrate; patterning and etching through the mask region to form at 
least one trench; depositing a conductive material layer on the surface of the 
substrate and within the at least one trench; and removing the mask region and 
subsequent layers deposited thereon. 

32. A method of fabricating nanotube structures as claimed in claim 31 wherein the 
step of forming a plurality of electrodes in electrical connection with the at 
least one nanotube includes the steps of: providing a mask region positioned on the 
surface of the substrate; patterning and etching through the mask region to form at 
least one trench; depositing a conductive material layer on the surface of the 
substrate and within the at least one trench; and removing the mask region and 
subsequent layers deposited thereon. 

40. A method of fabricating nanotube structures as claimed in claim 38 wherein the 
step of forming a plurality of electrodes in electrical connection with the at 
least one nanotube includes the steps of: providing a mask region positioned on the 
surface of the substrate; patterning and etching through the mask region to form at 
least one trench; depositing a conductive material layer on the surface of the 
substrate and within the at least one trench; and removing the mask region and 
subsequent layers deposited thereon. 
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